A neuromusculoskeletal model of the elbow joint for pre-clinical testing of total elbow replacement.
In this study, the effect of changing the geometry of the elbow joint was examined using a neuromusculoskeletal model. The position of the center of the joint was altered in order to simulate aseptic loosing or misalignment of the humeral component of a total elbow replacement. The effect of this change on model parameters, including the muscle moment arm and maximum wrist force, was examined. An isometric contraction with increasing voluntary drive was then simulated for a range of joint center positions, and the resulting joint reaction forces, and the direction of the force vectors were monitored. A change in the maximum force, measured at the wrist (17% - elbow flexion, 28% - extension), and in joint reaction force (up to 145N) was observed when the position of the joint center was altered. In addition, slight changes (up to 4.45 degrees ) in the direction of the joint reaction force vector were also observed.